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(Influence of Thermal Aging at the Interface
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ABSTRACT In this paper, fabrication of Sn-3.0Ag-0.5Cu solder bumping having accurate composition
and behavior of intermetallic compounds(IMCs) growth at interface between Sn-Ag-Cu bumps and Cu
substrate were studied. The ternary alloy of the Sn-3.0Ag-0.5Cu solder was made by two binary (Sn-Cu,
Sn-Ag) electroplating on Cu pad. For the manufacturing of the micro-bumps, photo-lithography and
reflow process were carried out. After reflow process, the micro-bumps were aged at 150°C during 1 hr to
500 hrs to observe behavior of IMCs growth at interface. As a different of Cu contents(0.5 or 2wt%) at
Sn-Cu layer, behavior of IMCs was estimated. The interface were observed by FE-SEM and TEM for
estimating of their each IMCs volume ratio and crystallographic-structure, respectively. From the results,
it was found that the thickness of CugSns layer formed at Sn-2.0Cu was thinner than the thickness of that

layer be formed 5n-0.5Cu. After aging treatment Cuy.Sn was formed at Sn-0.5Cu layer far thinner.
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Fig.1. Schematic illustration of experimental procedure.
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Fig. 2. Thermal cycle curve of reflow processing.

(c) (d)
Fig. 4. SEM images of Sn-Ag-Cu solder bump

(a: 05wt%Cu, ¢ 2.0wt%Cu, b&d: after
process of a&c, respectively)

reflow

St/Cu & St/Ag electroplating

PEZS TH F Cu 24 " 48 44
o] ool F4g 19 3o vt

32 Tzl vz

HE2$ 34 ¥ Sn-AgCu £Uy=ze
oA z4dE 2y 34 vebdch Cu o
05wt% 9t 2.0wt% ZAjolAe AH ¥gE
&7] $l3) SEM&EDSE $=3)8tqich A3 AU &
Bl o) Cu-Sn %3 33E Fo| HE2% T3
T F 2444 2% FA4HAG

1“ L
)
2

Fig. 3. Cross-sectional SEM images of Bump
{a: 05wt%Cu, < 2.0wt%Cu, b&d: high-magnification of
adec, respectively)

oldel 4R eM AT Helo F&T 3
Zo] WDse] s Z3® uhsh o] AW
348 2537 SPEL EDSI 98] CugSng2
FeQqck. 4ze zAel wel Cu pad 9ol
A8 IMCsye 2.0wt%Cudi B 0.5wt%hCud
AolM ¥A4E %7}:@}% ] o 1-2um 7}
% 9tk

I—Noﬁ.r_&’:‘.oﬂ‘.m&"

#F 544 4E0E

3.3 After aging treatment

Y 4E AlEA 2] F9] Sn-Ag-Cu WE e A
Az Jeldo. AEXE] & AddM dF
Heol Welo] CusSng7b AAHA. 150T A
500417 F<¢F AJEAHY st B (@l A
g IMCsol i3] (b)olldl BAE IMCse] AAo]
A o]Fo] AL ¢ + Utk

- 236 -



007 E 7| BtEwEs YEEES, 20074

Fig 4. SEM images of interface after aging
treatment on lines of Cu composition (i) 1h, (i)
100h, (i) 500h at 1507C for (a) 0.5wt%Cu and (b)
2.0wt%Cu
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